Fungicides were applied at the R3 stage of soybean development. The effectiveness of the fungicide was determined by measuring disease incidence and severity. High doses of biological fungicides and all chemical treatments reduced the incidence of disease compared to the untreated control, but only Bacillus subtilis QST 713 at a high dose showed a similar effi cacy for reducing disease severity. The best results for reducing disease incidence and severity were obtained with the strobilurin fungicides pyraclostrobin plus epoxiconazole, trifl oxystrobin plus cyproconazole, and azoxystrobin. The best yields were obtained with chemical and biological treatments at high doses applied at R3; these treatments appeared to have a direct relationship with reduced development of foliar symptoms.
Introduction
Soybean (Glycine max L.) is currently the x most widely grown and rapidly expanding crop in Argentina. During the last agricultural season, the crop accounted for more than 50% of all grain production in the country. Soybean has sharply replaced traditional crops, such as cotton and rice, in the northeast part of Argentina (Vallone and Giorda, 1997) . Under Argentinean climatic conditions, diseases of soybean are relatively unimportant during the early growing stages, but environmental factors usually favor disease development during the reproductive stages of soybeans (Carmona et al., 2003) .
The considerable increase in soybean plantings has increased the importance of this crop, and soybean diseases have gradually increased (Sinclair and Backman, 1989) . Disease caused an estimated loss of 8% of the national production in 1996. However, losses have increased to 10% in the last season due to favorable climatic conditions and to the absence of crop rotation.
The brown leaf spot (Septoria glycines Hemmi) can appear at the seedling stage shortly after planting, but it becomes more severe when it occurs near maturity. This disease is one of the Effi cacy of chemical and biological strategies for controlling the soybean brown spot (Septoria glycines ( ( ) s s most important of the so-called end-of-cycle complex, causing considerable damage at the late soybean growth stages. It must be taken into account, however, that its presence in the initial stages determines its severity during the fi nal stages of the soybean crop. Therefore, the higher the disease incidence and severity at early vegetative stages, the higher is the disease incidence and damage at maturity. Damages can include premature defoliation, a shortened life-cycle, and yield loss. In Argentina, chemical control of the end-of-cycle complex of soybeans has been adopted, increasing yields from 10 to 25% (Mantecón, 2005a,b; 2006a,b) . The objective of this study was to evaluate the effi cacy of biological and chemical strategies for controlling the soybean brown spot. , using 150 L·ha -1 with a CO 2 -pressurized backpack sprayer equipped with four ceramic disc-type cone nozzles spaced 0.3 m apart. Disease incidence and severity were evaluated at 30 and 50 days after fungicide application. Incidence was evaluated using the Hershman scale (1999) for soybeans, where 0 = no foliage symptoms, 1 = symptoms in lowest foliage, 2 = lowest foliage symptoms in all plants and symptoms in upper foliage in some plants with short defoliation, and 3 = upper foliage symptoms in all plants with severe defoliation. Severity was evaluated by the proportion of diseased leaf area using the Martins et al. (2004) scale. Yields were determined in each growing season.
Materials and methods

Soybean crop
Design and statistical analysis
In both growing seasons, treatments were distributed according to a randomized complete block design with four replicates; the experimental units consisted of four 5 m long rows spaced 0.51 m apart. Data were analyzed for variance, and means were separated by the least signifi cant difference test (LSD) at p = 0.05.
Results and discussion
The environmental conditions during the trials were favourable for the development of soybean brown spot, with cool temperatures (day mean about 20ºC), high relative humidity (70-80%), and weekly rains. In addition, the irrigation possibly promoted infection.
In both seasons, symptoms of brown spot appeared early in the growing season on maturing crops. Severe infections were characterized by yellow leaves that dropped early, especially lower leaves in the canopy (Yang, 2003) . The untreated controls showed severe defoliation, but a complete defoliation was not observed. In the 2005 growing season (Table 1) , pyraclostrobin plus epoxiconazole (Opera 25SC), azoxystrobin (Amistar 25SC) and trifl oxystrobin plus cyproconazole (Sphere 267,5EC) signifi cantly (p = 0.05) reduced disease incidence compared to the untreated controls and the control obtained with B. subtilis at the highest doses. Additionally, all chemical treatments were most effective in reducing disease severity. The best inhibition of disease was obtained with pyraclostrobin plus epoxiconazole, cyproconazole plus trifl oxystrobin, and azoxystrobin applied at the R3 stage of soybean. The degree of disease control obtained with tebuconazole, a triazol Incidence scale ranges from 0 to 3, where 0 = no foliage symptoms, 1 = symptoms in lowest foliage, 2 = lowest foliage symptoms in all plants and symptoms in upper foliage in some plants with short defoliation, and 3 = upper foliage symptoms in all plants with severe defoliation (Hershman, 1999) . Severity was estimated according to Martins et al. (2004) . A single application of the biological fungicides at the highest rate during the R3 stage of soybean development was more effective than lower rates of these biological products.
The best yields were obtained with chemical and biological treatments when they were used at their highest rate during the R3 stage of soybean development; these treatments appeared to be associated directly with a reduction of leaf symptoms. The chemical fungicides were more effective in controlling foliar symptoms and seemed to be a better control strategy for reducing crop damage.
Previous work has shown that chemical treatments reduce disease severity compared to an untreated control sample, but some of them only reduced disease incidence (Mantecón, 2006a) . Our biological treatments reduced incidence and severity but had similar control effi ciency to that of chemical fungicide sprays; two applications at the R3 and R5 stages at the highest dose were needed (Mantecón, 2006b 
Resumen
El cultivo de soja (Glycine max) se ha x x expandido ampliamente y su superfi cie ha crecido rápidamente en Argentina siendo la mancha marrón, causada por Septoria glycines la enfermedad más comúnmente encontrada afectando este cultivo. Se realizaron ensayos durante las temporadas 2005 y 2006 con el cultivar de soja Nidera A4800 RR. El diseño utilizado fue en bloques completos aleatorizados con cuatro repeticiones. Durante el desarrollo de los ensayos fueron evaluados dos fungicidas biológicos basados en Bacillus subtilis y B. pumilus, y cuatro fungicidas químicos, pyraclostrobin en mezcla con epoxiconazole (Opera 25 SC, BASF Argentina), azoxystrobin (Amistar 25 SC, Syngenta Argentina), trifl oxystrobin en mezcla con cyproconazole (Sphere 267,5 EC, Bayer, Argentina), y tebuconazole (Folicur 25 EC, Bayer, Argentina). Los fungicidas fueron pulverizados sobre las parcelas en el estadío R3 del cultivo. La efectividad de los fungicidas fue determinada en función de la incidencia y severidad de la enfermedad. La mayores dosis evaluadas de los fungicidas biológicos y todos los fungicidas químicos redujeron la incidencia de la enfermedad en comparación con el testigo sin pulverizar, pero sólo B. subtilis QST 713 en la mayor dosis mostró efi cacia similar a los fungicidas químicos en reducir la severidad la enfermedad. Los mejores resultados para reducir la incidencia y severidad de los síntomas foliares se obtuvieron con los fungicidas estrobirulinas pyraclostrobin más epoxiconazole, trifl oxystrobin más cyproconazole y azoxystrobin. Los mejores rendimientos se observaron con los fungicidas químicos y altas dosis de biológicos, pulverizados en R3, dado que estos tratamientos mostraron una relación directa en reducir el desarrollo de los síntomas foliares de la enfermedad.
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